Objective: Patients with iliac vein compression syndrome (IVCS) usually present to the hospital with left-sided leg edema. We looked for an answer to the question: ''Can iliac vein compression syndrome (IVCS) be predicted with a reliable physical examination test in the differential diagnosis?'' Methods: We tested a new physical examination on patients with only left-sided lower extremity edema. In this physical examination the widest area of the calf point (just below tuberosity of the tibia) and medial malleolus was measured in both legs on the Trendelenburg position at 30°and repeated in standing position. Then the iliac venography was performed.
INTRODUCTION
The iliac vein compression syndrome (IVCS) is actually much more common than thought in the general population. According to the study of May and Thurner, which was conducted on cadavers 60 years ago, the rate of the left common iliac vein spur was 22% (May 1957) . Many patients with IVCS are misdiagnosed with classic venous insufficiency and undergo operation. On the other hand, many patients, though having symptoms like unilateral extremity edema, continue to live without any treatment because venous insufficiency cannot be detected. IVCS can cause major complications such as deep vein thrombosis (DVT) and pulmonary thromboembolism (PTE) (Mousa 2013) . Some of the patients were diagnosed with these complications, or these complications could be misdiagnosed without detecting the underlying IVCS. Therefore, a simple, practical diagnostic test is needed to easily diagnose IVCS before complications occur and eliminate further unnecessary use of expensive imaging tests. Nowadays, as in all disciplines in clinical practice, physical examination is neglected with the development and widespread use of imaging and laboratory technology in cardiovascular diseases (Mohammed 2016) . Under these circumstances, in this study we aim to investigate the diagnostic accuracy of a new physical examination for IVCS (May-Thurner syndrome) in patients with unilateral left lower extremity edema.
METHODS
In this observational and cross-sectional study, we included 32 (N = 32) patients with left leg edema who applied to the cardiovascular surgery clinic of Sivas Numune Hospital between December 2016 and October 2017.A written consent form was obtained from all patients. We performed the physical examination by measuring leg circumference, just above the medial malleolus and on the tuberosity of the tibia at the neutral position in the standing position, and the test was repeated at the 30° Trendelenburg position. After physical examination, left iliac venography, which is the gold standard diagnostic method for IVCS, was performed on all patients. Venography results were compared with preintervention measurements. with a plastic, nonstretch, flexible, disposable tape. A total of 4 points on both legs were measured. We performed the test if there was a difference of 1 cm or more on the medial malleolus or 2 cm or more on the tuberosity of the tibia at the first measurement.
The barefoot patient was kept in an upright standing position for 10 minutes, faced across the room, and only wore underwear; and the distance between the legs was sufficient for measurement. Medial malleolus and the tuberosity of the tibia were identified and the circumference of both legs was measured (Figure 1) . Subsequently, the patient was taken to the examination stretcher for 10 minutes, waiting with no motion and facing the ceiling, and with his/her feet up (at 30°in the Trendelenburg position), the measurements were taken and noted again ( Figure 2 ).
As we mentioned above, the difference in circumference in the left extremity relative to the right extremity ≥1 cm on the medial malleolus or ≥2 cm on the tuberosity of the tibia (on the calf) was considered to be significant. The test was followed by positioning at the Trendelenburg position; if the difference in leg circumferences was ≤1 cm on the medial malleolus or ≤2 cm on the calf, the test was considered positive. However, the test was considered negative, if the difference was >1 cm on the medial malleolus and >2 cm on the calf or if the difference in the first measurement or the second measurement was considered to be the same or greater.
Statistical Analyses
All analyses were performed by using IBM SPSS Statistics for Windows, Version 19.0. (IBM Corp., Armonk, NY, USA). Numerical variables are presented as mean ± standard deviation and nominals as percentages. All variables were subjected to Kolmogorov-Smirnov testing to determine whether they were normally distributed. Nonparametric values were compared by using the Mann-Whitney U test. The chi-square and Fischer exact tests were used to compare categorical data. We also calculated the sensitivity and specificity, the positive and negative predictive values of physical examination for the determining of IVCS. A P value <.05 was considered significant.
RESULTS
The test was conducted on 32 patients who met the appropriate criteria. IVCS syndrome was seen in 18 (56%) of the patients. Twelve patients (66.7%) were female and 6 (33.3%) were male. Two patients had a negative test but were diagnosed with IVCS syndrome (Table 1) . The test was positive in one patient and was not diagnosed with IVCS.
There was no saphenofemoral or deep venous insufficiency on the left lower extremity with venous Doppler ultrasonography in 8 (44.5%) patients with IVCS, and 3 (16.6%) patients had left lower extremity varicose vein surgery history. No varicose veins were observed on physical examination in 10 (55.6%) patients diagnosed with IVCS. The demographic data of the patients are shown in Table 2 . Data on the reliability of the test are shown in Table 3 .
Six patients (33.3%) diagnosed with IVCS underwent interventional treatment. Balloon-only angioplasty was performed in 2 (11.1%) patients, balloon angioplasty with venous stent was performed in 1 (5.5%) patient, and direct venous stent treatment was performed in 3 (16.6%)patients. The other 12 (66.7%) patients were treated with a venotonic agent, antiplatelet drugs, and compression stockings. These patients were followed up with medicine because they did not accept balloon angioplasty or venous stent after diagnosis (Table 4) .
DISCUSSION
IVCS is a mechanical compression of the left common iliac vein between the right main iliac artery and the lumbar corpus vertebrae. Internal luminal intimal hyperplasia developed as a secondary to mechanical compression, and arterial pulsation leads to "spur" development in the obstructed area. These pathophysiologic factors ultimately result in varicose enlargement and pelvic collateral development in the proximal part of the obstruction (May 1956 ). The tendency to develop venous thrombosis is increased. Previous studies showed that the left iliac DVT is 2 times diagnosed more than the right iliac DVT (Boyd 2004) .
Our physical examination is developed according to the The Heart Surgery Forum #2018-2053 E398 same hypothesis including the nonvalvular collateral veins that develop secondary to iliac veins' compression from the outside, spurs formation inside, and the Bernoulli principle. Venous obstruction in the iliac vein and backflow from the collateral veins cause venous hypertension in the left leg when the patient is standing, and venous structures dilated in years. When the patient raises his or her feet upward, the flow velocity and hence the flow rates of these collaterals due to the gravity effect are increased, and the venous hypertension in the lower limbs is reduced. Based on the above-mentioned theory, equal circumference or convergence between the right and left lower extremity veins in the Trendelenburg position can be explained provided that fibrin accumulation does not occur because of chronic venous insufficiency. Leg-circumference differences in chronic venous insufficiency are explained by chronic fibrin and collagen accumulation (Eberhardt 2005) . Collagen accumulation and fibrin cause a difference in leg circumference if there is a unilateral venous insufficiency. However, because collagen accumulation and fibrin cannot theoretically displace the position, we do not expect the test to be positive in these patients. In addition, this test loses validity in patients with both IVCS and chronic venous insufficiency coexisting with molecular changes. It is obvious that the test will be negative in these patients.
In this instance, confirming the diagnosis with MR angiography or CT angiography or venography is directly related to the experience and clinical suppositions of the physician. In patients with IVCS, if concomitant chronic venous insufficiency does not occur, or occurs without affecting a large area, the test will be expected to be positive. We did not perform venous computed tomography or magnetic resonance angiography in patients with IVCS because of the diagnostic uncertainty and expensiveness of those tests. In addition, venography as a gold standard diagnostic test for IVCS makes a diagnosis clear at a point that there is no room for doubt (Hurst 2001) .
In general, the complaints of the patients were pain and swelling of the left leg; and ,interestingly, pain mainly occurs at the heel. All of the patients were seen in many different centers and followed by many different doctors from varied disciplines. Patients who were misdiagnosed with chronic venous insufficiency were treated with both medical treatment and compression stockings; some of them were operated on for venous insufficiency. Doppler ultrasonography showed no saphenofemoral insufficiency or deep venous insufficiency in some of the patients.
The physical examination test used in this study is based on very simple methods. In addition to the circumference of the leg, there are many techniques that measure leg volume (Guex 2000) . Methods such as water displacement, perometer, disc method, and frustum method can be applied to this test.
The diagnostic accuracy of this physical examination is not 100%; many other physical examination tests also do not have 100% accuracy. However, the feasibility of this test suggests that the results of the patients to whom the test was applied can be used in clinical practice. Parameters such as test-related measurement locations, measurement format, and duration will be optimized with studies with large populations.
CONCLUSION
The new physical examination test is practical, easy, feasible, and cost-effective for the differential diagnosis of IVCS. Thus, many patients will be diagnosed and treated without delayed diagnosis and without complications. However, prospective studies with large populations are needed to able to confirm the specificity and sensitivity of the test. *All data are n or N (N = 32). †Sensitivity = 0.88; specificity = 0.92; positive predictive value = 0.94; negative predictive value = 0.86; Pretest probability (prevalence) = 0.56; accuracy = 0.90; likelihood ratio for a positive test result = 11; likelihood ratio for a negative test result = 0.02. †Data aregiven as n(%) except for age and BMI, for which the information is in the left column.
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